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. Location: : . 'Spans a reptored. portion ‘of the old Erie
- - Canal at the Cedar Bay Picnic Area, 0ld-
;-Eria Canal St'té Park, ‘De Witt, Onondaga
"H,; ‘Relocated £rom
,Montgomary County, ‘New .

,'.Canajoharie,
'.Ybrk e
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Date_of'Construcﬁieﬁ;V fBgG&?;'HE;:Qf

ﬂ_,William B Céoperh nivision Engineer,
. Office of New"York State Engineer and
"ﬁ,su’ eyor, designer, Melvin A. Nash, Fort
- 'Bdward, Nﬁw York builder '

'fDegigner/Builﬁéf=i_"

Present Owner: . — = Naw”York ‘State Offlce of Parks,
: ; 3 S N fagcreation and Historic Preservation;
'ijCantral Region,.JameSV111e, New York.

Present Use:! "' .f“3:P¢destrian brldge .

Significance: . . = Cooper's Tubular Arch Bridge was built
S S - in-1886 for the Town of Canajoharie, New
. York by Melvin A. Nash, a Fort Edward,
.fQNeW“ ork. bridge builder. It is the only
- extan éxample of superstructures :
7;_fabr1cated onthe 1873 patent of civil

. ... engineer William B. Cooper, then
‘oot employed on the New York State Canals.
L e Ine197sy the brldge ‘wag acquired by the

.+ Cehtral New York State Park and
.'”Recreatian Commigeion and moved to the
' Old Erie Canal State Park in De Witt,
| where it now carries pedestrians and
" .service vehicles across a restored
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portion of the original canal. First
built in the early 1870s by canal
- contractors, Cooper's design was later
- manufactured commercially by himgelf in
_ -partnershlp with - ‘Nash, and then by Nash
];‘alone, Hls”éesign was one of a variety
. of trusses of the bowstring and tied
arch forms widely uged for small highway
_”‘end street: cressings during the mid-to-
o 1ate nineteenth century. The
“gcoﬁflguration of its trusses places it
_ 'iin a direct line of descendance from the
. ‘arched trusses of New York engineer and -
inventor,Squlre_Whipple, whose design
wag uged for many years as a canal
~ standard. - The details of Cooper's
* - bridge and the- patent upon which it is
' “based, were a reasoned solution to
~ ‘problems believed to have been
" amsociated with other tubular arch
'brldgee of the perlod

‘The brldge at De Witt is one of a small
number of patented cast and wrought-iron
‘bridges that survive in the United
“States, and one of the féw with a strong
Erie Canal asmociation. From its
- inception, the Erie Canal was a proving
. ground. for engineerlng innovation, and
'[JCOQper'e &esign falls securely within
. th&t tr&dition '

Project Infermation l-'*Dccumentation of Cooper s Tubular Arch
: wBrii.d,ge sag-prepared by the Historic
- *“Apérican Enginesring Record (HAER),
. National Park Segwfeé, during the summer -
fq;ﬁ 1994.; 'mi parg of MH&ER 8 New York Cast
_ihd wfb,” ' Ixgn Bridges R
: T prodect ; ﬁth« supp@vrt}“from the New York
‘State Depeﬁ;yent of- T&aneportatlon
When citlng this report please credit
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the Historic Amerlcan Engineering Record
and the author.

_'Wlll;am P. Chamberlln, PE. Schenectady,
New Ybrk :
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1.  DESCRIPTION "or? TI-IE BRIDGE

. Cooper's: Tubular Arch Brldge consists of a -pair of unbraced,
cast- and wrought iron bnwstring'trusses seated on reinforced
concrete -abutments. faced with coursed ashlar limestone. The
.brldge B superstructure ia.Gl' 9" in overall length with a clear
- gpan of appxoximately 59}, muasured between abutment faces at the
~ seats. The deck is appraximatﬁly 16' above the water and 9-1/2'

‘above the 51ngle towpath that parallels the canal's north bank

“ Each of the truaaes is divided into six panels of

-Vapproximately-equal length by vertical posts consisting of

‘slightly diverging pairs of ‘back-to- -back angles laced together
and suspended from pins at the‘upper cherd panel points. The
upper: chords themselvea are formed from straight segments -of

- four-element Phoenix: columne fitted. over cylindrical tenons on
either side of ‘cast-iron connecting. bl@cka located at interior

" panel points. Thefupper*chﬁrdd are get on' cast-iron bearing
shoes at -the . tri ds.’ The cormesting blocks are of part1cu1ar

;]1nterest hecaust_they are“ hefpatented elements of the ‘bridge.*

. The lawer char&s GﬂnsiSt*bf pairs of 5]8" x 2- 3/8" bars
'Spliced in the center: foﬁj panels and bolted at the shoes. They
rest on -and are clamped to' §% deep, I-beam floor beams suspended
from the interlor-“ﬁstg$ @DiageansAand qgunters are 1-1/8" rods
bolted at the top ciegiﬁs; ﬁupp&rteﬁ by the upper chord pins
and loopad at the. bégtom around the lower giti¥d-floor beam clamps
_ where they are ha&nqﬁghokaw tbeJElqer beaps. The trusses are
) edt . _xom the top of
A deck of

“IWilliam B. Cocper, U.S. Patent No. 135,970, 18 February 1873.
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HI STORY

The Kill Street Bridge

. dam:.ssion, ‘
‘ted along the old Erie -
then unéer deve.ilzopmenn bétween De Witt' and

: '(ﬁew Yprk‘ J J.

L e o£4€anajoharie Minu;an 12 November 1885. Office of the
. .Town Clerk Cmajaharie, Nw York : _ , '




COOPER'S TUBULAR ARCH BRIDGE
HAER NO, NY-291
(Page 6)

the hamlet of Waterville about three miles south of the village.*
Interestingly, the Hill Street Bridge was not the first bridge of
ite type purchased by the Town of Canajoharie. Town records
indicate paymerits in 1878 for an iron bridge at Ames, about ten
mlles south of the v111age.

_ The Hill'Street bridge served-the community until 1945 when
the Town sold it, together with adjoining lands east of the
creek, to a local manufacturer of paper bags.¢ Arkell & Smith
had manufactured bags at that location since at least 1868 and
owned fac1lities on both sides of ‘Canajoharie Creek.’” When the

' new owners enlarged their plant ‘east of the creek, they
-effectlvely blocked the bridge to all but pedestrlan traffic.
After the bag factory moved in 1958 to Hudson Falls, New York;
both the plant’ and the bridge were sgold to Comptone Company, Ltd.
and then to Del Laboratories from whom the bridge was acquired by
the Central New York State Park and. Recreation Commission in .
1975.8  The Cemmlaaion was developing and restoring a thirty-
five-mile section of ‘the ‘abandoned Brie Canal between De Witt and
Rcme,:New York-as a state park, In addition to providing for a
variety of recreational activities, the park was to be a major
center for interpreting canal history. One area in particular,
the Cedar Bay Picnic Area, was proposed to be developed as a
canal era village of the 18808 Wlth restored period buildings

 “Town of Canajoharie, Minngga 12 November 1885, 14 April 1886,
12 and 17 August ‘1886; pa: g _RE A al

lﬁﬁﬂﬁlzgl for the years ending 9 February 1886 64,70; and 8 February
1887, 78;° and A ; 19 November 1885 and
18 February.lBBG.

*Supervigox's Records. Town of Canajoharje, for the year ending
12 February 1878. ‘

, SRgngdmgf_nggdﬁ Liber 26T, Montgomery cQunty Clerk’'s offlce,
Fonda, New York.

7Nichola, f;

aK‘eil A. Reddlng, Landscape Architact, Central New York State
Park and Recreatibn Commission, personal communicatlon, 1975,
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facquired and moved to the site for that purpose - The Hill Street

*?Bridge, which. 'was then recognized as a canal-era bridge, was in

_keeping with the historical theme of‘this section of the park.®

'Thoughfstructurally sound;when acquired by the Comm1851on,
the Hill Street bridge had been abandoned for some years and was
in poor repair.. The timber deck was rotted and the original
handrails and handrail posts. were misaing, though one of the
- posts was found: ‘during the relocation.?® . To facilitate lifting
© the. trusses from their abutments, ‘the floor beams were cut. The
'original beams had been ﬁabricated with' reversing bends just
inside one ‘of the trusses to accommodate a slight skew, and the
cuts were made juat inboard of these bends. Thus, while the
bridge ‘at its present 1ocation employs the original floor beams,
they are now slightly shorter than they were at the Hill Street
site and tha bridge is correspondingly narrower. :

During the w1nter -of 1975 1976, all connections were
 disassembled, the eriginal paint was. removed ‘and surfaces were
wire’ brushed- or sandblasted as required.to remove rust. - All
_nelements*were primed with a rust inhibitlng coating and then-
fjreassembled;i During 1977, -the restored. bridge was seated at its
:preaent location on new reinforced concrete abutments faced with
limestone aalvaged from an abandoned railroad site. A new timber
deck and pipe handrails were added and a finish coat of black
paint applied. A 1979 evaluation of the bridge's load capacity
resulted in’ reinforcing the floor beams by welding 1-1/4" rods
beneath ‘the upper flanges and 1/2“‘x 4~ 1/2“ steel plates to the
-bottom,flanges . . ,

- 9Redding, personal communication

”Handrails were likely SLmilnr to those eeen in a 1961 photograph
of another six-panel bowstring truss hridge of the same design built
in 1880 by M. .A. Nash for the Town of Guilderland, Albany County, New
York (John Bennis collection). . :

UNew ?ork State Office of Parka, Reoreation and Historic
Preservation, ‘Central Region,."cednr_nay Picnic .Area Bridge, 0ld Erie
Canal ‘State Park " Anonymous typescript, n.d., 3 pp (New York State _

Office of Parks, aﬁ‘geation»and“ﬂistogfa Breaérvntion, Central Region,
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The Brldge Manufactory of Melv1n Nash and Wllliam Cooper

Melv1n A Nash was 46 yeara old in 1875 when he joined with
William B. Cooper in Fort Edward, New York to manufacture and
iron‘bridges. Both men were about the same age and had
enjoyeﬁ successful, - tﬁpugh different,.careers. Born in Fort
Edward in 1829, Nash?was a ‘businessman, the son of a successful
 local .merchant .- In 1852, at ‘the age of 23, he had entered his
'fathex'a”bueiness, Edwin B. _Nash and 8on, but by 1859 he was .

ing under his own -name. ‘Though the nature of his business
is not’ “kniowti, he was,apparently quite successful and enjoyed a
good reputation both as—a busineaaman and citizen.“

William B. Cooper was an englneer Born in Tallahassee,
Florlda on Auguat 4, {hﬁ spent his early years in Utica, New

,' g o 51&‘&‘21 s& @mc‘iatea,' “Cooper -]
’% b g T B
- Tuhular Bridge. . Endiné ing’ §5£ g tsyfacﬁae *kew—York 21 August
: 19?9), Sh@ﬁt No B-1. = ST ATy

of danth (20 Decembnrllass' were praviﬁed, from,an unident;fied
-sourc&, by James R.- Crtmkin&, Hudson F&lls, Hewi York personal
comunication, 197'7 . . _ :
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-Qf ‘an. arched upper chord tube could
,;dfa pin fram which the post and

diagﬁnals could ba'suéff
was: - 3

: J % %i&@ the block in two
by a vgrtiaal joint,- By driving a pair
) A ;ags_inﬁihe joint at the top
gngion ‘op ‘the pin by .
' @ﬂ"}ﬁnom pf the: block -

"aﬁ&‘could theoretically have been:
.. The. Canal Commission was engaged
‘lace the. wbaden superstructures of
;-by tha late 186&3 and early

¥ jgrnativas, ﬁnd it may have been
h the tubular arches of Thomas

HAER NO. NY-291 .
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AMoseley, Zenas King and the’ Wrought Iron Bridge Company that

-~ attracted Cooper § attention to.the problem that his patent.
addressed.!® - The fact that his patent was illustrated with
'Phoenix columns :probably reflected the popularity and
availab;llty of these sections. Their manufacture and sale was
protected by patent, but they could be and were used by many

fabricators for a wide variety of purposes simply by paying the
mill prlce

" While Cooper 8 patent was-. grented in 1873 his invention had
been conceived at least two years earller It was the basis of
"degigns that the Offlce of the State Engineer and Surveyor _
referred to as "W. B. Cooper's: Wrought Iron Arched Truss Bridge."
General plans and spec1f1catlonezhad been published in 1871 and
at least seven bridges using Cooper’s design had been built by
- . the Canal 1n the early 18708 (see table below), all using Phoenix
-columns C . :

 'STybular arches manufactured by the King Iron Bridge and

Manufacturing Company (Cléveland, Ohio), the Moseley Iron Building
Works . (Boston, Masgachusetts), the Wrought Iron Bridge Company
(Canton, Chio) and the :Ohio Bridgo Company {Cleveland Ohio) had all
' been used in New York by 1873 when Cooper's patent was granted. At

least one of each of the first three had been built on the Erie Canal.
 See New York State Canals,u“Iron Arch Bridgee,” original 1877 Survey

: ¥ag gions, 2 vols. The Canal Museum,

ﬁSyracuse, New York

1bNew York Btate. Canals; 1871 generfal specifications for W. B.
Cooper's Wrought Iron Arched Truas Bridge, from “Quantltles Exhibited
at Lettings, 1868- -1872," HWasLet ] i gg (1871},
~Item No. 335, Depaxtiment’ of Tra spgrtation Coilaction, Canal Museum,
Syracuse, New York”and "Generf  'lan'of W. B. Cooper's Wrought Iron
Arch 'rruss Bridge g selifient <18% (1571), No. 6-C.C.
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WROUGHT IRON ARCH TRUSS BRIDGES ON THE ERIE CANAL
IDENTIFIED IN VARIOUS INVENTORIES AS COOPER'S DESIGNY’

Bridge I.I'. ‘Year ~  overall |

. Name Built Class _ Panels . Length Comments
Eastern Division
Main St. .~ Street 7 80'-8" 2 walks
Frankfort - - _ o ; j skewed
Central Ave. ~ Btreet 8- 89'-10" 1 walk
-West Troy '

. West Troy '3)w' Change -9 - . 98'-6"
_Slde Cut : : o
East Ilion” . Street - T 78 -2" 3 1 walk

Greens  °  wHighway - 71'-6"

Nelson St. = 1873 Highway 8  95'-1-1/2" = 2 walks
Rochestexr L ' OH Bracing
B _ ' _ - skewed
Hamilton St. 1873 Highway 10 112'-7-1/2"

Blackrock - - & Change

_ , (Albany. N. Y.: 15 December 1391).
Agsenbly. I i 25 £13 March 1392), 170 183 New York State

‘ Canals, Eastern and Weatern Diviaian, 3 -8 ' Bridge Surveys,_

‘Item No. 1222, c:nal Museum, Syracuse, ‘New York; Whitford History of
nhg_sanal_&xanﬁm 1071 1088 -“Table df Bridges, Annnal_aennr;_gﬁ_nha

'(Albany; n Y 8- March 1390), 228 234




COOPER' S TUBULAR ARC’H BRIDGE

o Cooper's designa were required ta support a uniform load of
100 1bs.: per'aQuarﬁ foot of - deck,surface with stresses in

- -individual members:1imited to" 15,000 psi in tension and 10,000
psi-in cbmpreasian._ These early'Cmager bridges differed from the
Hill Street bridge in two pri :?rbapects, the vertical web
members consisted of rods rat + than.latticed angles; and the
-connecting blocks were cast in a gingle piece rather than
matching halve : P‘The first 'en‘ ;qpecification for: the_

A Fott Edwatd in 1872, i
’“ii juris&ictien onlthe L

§ax, 19 November 187S.

%g@"Eﬁgﬁ;ﬁiﬁéL?fAébdﬁdiﬁQ:ﬁo‘
5. the home of his wife's

/HAER NO. NY-291 . . :*
(Page 12);:if“



. : _ COOPER'S TUBULAR ARCH BRIDGE
e L " HAER NO. NY-291
Chonte oI T . - (Page 13)

 the beginnzng of Cooper 8 commerclal act1v1t1es and his
application for: aﬂpatent, coming asg much as two years after the
canal- f_rht prepared its plane and speciflcations, suggests that
the. CGaper may have been motivated by thoughts of leaving State
service in. favor ‘of devoting fullitime to the @ommercial
exploiL,ticn of'h 5invention b . -

cQoper and Eash:canducted their bualness unt11 about 1878
when ‘Cooper retired, after which Nash continued on his own as
Melvin:A. Nash;, Bri&ge Builder, until probably the early 18903
7The sgant records @ ;the businega that have been found 1arge1y

1 briégea ﬁabricated frdm Phoenzx
: nﬁsmunimépalitles in northeastern
' mbsr 6, 1886, a relatively

: €& years:; p# ”ﬁﬁyi&&*that ‘his death was
-hastenaé}by grief- aveyit losa offhia only child, a daughter,
_the_previous yea | N&sh 1¢~ a until 1898 uﬁen‘he died after a

R T )

-IV. SIGNIFIClﬂCE_OFfTHE BRIDGE

C@oper's Tubular Arch. Bridgg;is the only extant example of

]Eastern D;vision, office of
Firat built 4in the

manu.actured - rly by himself in partnerahip with Naah
-and then,by Nanh aldtie.: Acquired in 1975 by the Central New York
State Park and Reqreation Commission and moved‘to the Old Erie

famiiy An undated}letterhead in- the author s collection for W;lllam :
B. chper, ‘civiy ‘Engineer and. Briﬁge Builder, Albany, New York has
"Albany" crossed ou._and rPort Edwarﬂ" written in

Y November 1886, 115

. :' Dece.m‘ber 1398
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Caﬁal State Park in De Witt, New York, it is one of less than a
~ dogzen surviving iron bridges with Erie Canal associations, and
the only one useﬁ for educatlonal and 1nterpretat1ve purposes.

. Cooper;s bfidggywas one of a variety of 1ron trusses of the
~ bewstring and_tisd_irch;ﬁorms widely used for small highway and
‘street cromsinga during the mid'to Ate nineteenth century.

However, unlik fmany,'its s;mylf ty ‘of detail and efflclency of

design place i ‘in a divect line of ‘descendance from the arched

_trusses of Squire Wt .pple, who &ntroduced the bowstring truss

_ fform‘to.Amariﬁ nd whose 840 design was a canal standard for
whighway and st acroﬂsinga. ~Cogper raplioated the truss

conflguration-of;Whipplé‘a design but substituted more wodern

structural elements ‘for the upper and lower. ohords, the most
signifioant ‘being. the. efficient wrought iron Phoenix column.

“ Cooper's. desiga“'“”d the patent upon which' it is based, were a
technical TeRpD! ;o&fabrication, tranapc tation and erection

‘problems, which h ' are. 3 ted with other tubular
~arches that we a'fabricated in continuous ‘unjointed sections.

: Suéh arche&l'itf ¥ had to be asgiembled in the shop and shipped as
la ard Lng~erunits.or fabricated in: segments with - =
;splices tha wexe pre-drilled and pré-fi‘t so that they could be

reassemnbled an adjustoﬁ) “the field. By constructing the upper

chords of his | “’&ge in short, straiqht segments that could be
cut to appropr 1engths, conveniegtly transported, and easily
fitted over prob“ ng tenons of the connecting blocks, and by
providing & mesns. of ‘adjusting the £it between the segments and
the blocksh Cocper attempted to correct these problems. The
longest upper choxrd segment of the Hill Street bridge, for

- instance;. is Ieaﬂ-t'"[ ALY, His degign was clearly in the

_.traﬁltion of “the Erie Caﬁal which, from. 1ts 1nception, had been a
proving ground for englneering innovation :

' Though the adjustment mochanlsm of the connectlng blocks
~does not appear to have survived, other features of Cooper's
_Ldeslgn were attractlve enough to support a fifteen-year
-;commerC1al manufactory in eastern New York and probably western .
"New England whichs oompete&&wxwh largar, _better capitalized
companies, aome national in scope.

HAER NO. NY-291 . =
(Page 14) -
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New York‘State Canals. General specifications for W. B. Cooper's
Wrought Iron Arched Truss Bridge, 1871, from "Quantities
Exhibited at Lettings,_1868 -1872, Western Division Monthly
Esnima;ea,- Item no. 335, Department of: Transportation
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Exhibited at Lettings, 1872-1875," Western Division Monthly
Estimates. Item no. 348, Department of Transportation
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&Y. _Re s Bagte - . - 1o 2 vols. Canal
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E _ﬁCedar an Picnic Area Bridge,\Old
' ;gmous typeacript n. d » 3 pP. New.

Pars nal communlcation, 1975;

'“f, 27 December:1872 and

: H _i1bany,'N.Y‘:‘15 December
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